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(54) MODIFIED SUBSTANCE OF EPIMORPHINE 

(57) Abstract: 

PURPOSE: To obtain a new modified substance of 
epimorphine, comprising a hydrophilic peptide containing 
a specific number of amino acids containing a functional 
region of the epimorphine added thereto, retaining the 
epimorphine activities and useful for treatment, etc., of 
malformation diseases of an epithelial tissue. 

CONSTITUTION: This new modified substance of 
epimorphine comprises a hydrophilic peptide, comprising 
amino acids in a number within the range of 50=99 and 
containing at least 5 continuous histidine residues added 
to at least one terminal of a polypeptide containing a 
functional domain of the epimorphine and the functional 
domain of the epimorphine is obtained by removing a 
coiled coil region on the N-terminal side, a coiled coil 
region on the C-terminal side and a hydrophobic region 
on the C-terminal side from the full length of the 
epimorphine. The modified substance is capable of 
retaining the activities of the epimorphine at a high level, 
can readily be prepared and purified and is further useful 



for elucidating the onset mechanism of diseases due to 
the malformation of an epithelial tissue, developing a 
therapy or a therapeutic agent for the diseases, treating 
burns or various tissues after the operation, an ingredient, 
etc., of an artificial organ, a cosmetic, a hair growth agent, 
etc. 
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(57) 

[man ^vw? jwrnMi*** 

dna 0 ^nnsi«**fr«-frfWbSiifc3iK ,i e/i'7-f 




1 

[#f*Fit#o«5H] 

(1) x C*»fflO©3-Y^K=»>f^HH* (3) . AT/C 

10 4-18 7#BOT^/»E^j*r^*^5t>^?& 

,tH 0 5- 18 8#BOT$/itia5llSr^*i"St>«> 

©a>f/i/K3>f;i*« (i) <z>d>*< fct>— 

il*H0lftbfct>©^fcS»*«2ftV^U4C!>V^•rJ^*>l 
fab 1 0 Sfl^^OfSlfflOT^yKSrHyifebfct^-efc 

ofi^fe i o 4ffli-eo|£fflcoT^y^^ffJ^bfc^o 
tt««&HU»ufc t><o-e*>SBI** 2 ftv^ b 7 ov^-rtt 

4^mm (3) o^sfc< kt>-flfSor^ yBfcSrHBBftbfc 
t> <£>^&£fiN^S 2 ftv^ b 7 mvfjxa* l Jl^fB®^^ 

[fS*5 l 0 ] »7K'tt-<^^ K*s, Jtt£***feT S / 

1 b 9 <z>v vfttd* 1 ^(cfB^cO^ b°^e/v^ 

1] mTk&^ttVtfi. TIBco (a) - 

(h) ^*SHsr^yiiEWd»6>ft5#j;9arJn6 




(2) «rM¥8-3 2 5 2 9 3 

2 

1 ftl^ b 1 0 <£>V^T*u^ 1 WclE*©^ fc^e^:? >r 

(a) Tyr-Pro-Tyr-Asp-Val-Pr 
o — As p— Ty r-Al a 

(b) Glu-Gln-Lys-Leu-Ile-Se 
r-Gl u-Gl u — As p — Leu— Asn 

(c) Glu-Tyr-Lys-Glu-Glu-Gl 
u-Gl u-Ly s 

(d) Tyr-Thr - A sp-Ile-Gl u-Me 
10 t— Asn— Arg— Leu— Gly— Lys 

(e) Arg-I 1 e-G 1 n-Ar g-Gl y-P r 
o-Gl y-A r g -A 1 a-Phe-Va 1 -Th r 
-lie -G 1 y -L y s 

(f ) A 1 a -S e r -Me t-Thr-Gly-Gl 
y-Gln-Gl n — M e t — G 1 y — A r g 

(g) Gln-Pro-Glu-Leu-Ala-Pr 
o-Gl u — As p-Pr o-Gl u — As p 

(h) G 1 y-A 1 a-Pro-Va 1-Pro-Ty 
r — As p — Pr o — Leu— Gl u — Pr o— Ar g 

20 [fl!#g 1 2 ] 3R*tt-«'^ K3^. W<H5flO 

[»*« 1 3 ] B*3ft« 1^L12 (^V^tt^ 1 «Jd 

[B»*Bl 4] ^Wffi$tn:M*ft$nfc1)0 
30 T?*>SI*3ft35lftv^bl 2cov^^l«^IB®03ib 0 

[000 1] 

7 >{ V It ^ t°^;U7 ^ V t x £ ^>&- 

f^DNAl:|f6o 
[0 0 0 2] 




3 

[0 0 0 3] ±Wl»^0Mtl-eHt5SS 

mat. aM^«^M**^*©«wi"t?*>9> 

it) co^«2ir^lRl5e^*5bl-fc (#i¥6-2 5 2 9 5 
-g-) 0 aitr^W^^Vtt, 2 7 74V>L2 8 9^T^ 

[0 0 0 4] *3SM*fctt, t h&U^^c^fc^/V 
7^y, BE^J#-s§-2<£>t h^t^^y-O- (T-fy7t 

[0 0 0 5] b^Uft^^s r.*tfe<^3itf-=e/V7>f ^ 

;v7 >r yjtfr^ y 7 f ^ Ai^tts -t^ffiipoj&saiv^o 

-2 5 2 9 5^) % Ctbfe^36rffi"C». *K^+5>"C*> 
m^f^^^^Ht-^^S^ffi^^Kft^^ 




(3) ^M¥8-3 2 5 2 9 3 

4 

[0 0 0 6] 

10 :^^5o 

[0 0 0 7l#«Wfbtt, xtr^^^^i^T^ 

^KiS, N*#MJ;<9, 3>f/PK3^« (1) s « 
fgK^-TV (2) . 3>f^Ka>f/u«« (3) . RtfC 

=a>f/viH«Hu SS>l:»oMt^*« (011*. fi* he 
p t a d repeat £*ix^<D««) fcdttS- 

-f^ (2) *^tP^y^^K<7>N5BHXtf/*fcttC 
*&SSM. 5 — 9 9{@<£>3SB<£>T SyKa^&SJRTMStf) 

[0 0 0 8] 

30 <£>'>ft< i: t>— J&OfiHSBfc 5 — 9 9i@^tSffl^T $ y» 

M°^;vy^ ^gkSE^Sra— Kt*^^DNA^ji#t^tt 
40 [0 0 0 9] KT. *5SI8t-ov^"Cl¥iE-r5o 

fti^^jSSrRaSi"©*/^^— t/vSi*MC-l CC 
ell, Vol. 69, p. 471-481 (199 
2) 3 ^J;9BI»SnS^JiB^i:bTraS**bfcJR^ 

[0010] x-tt/v? 4 m2s ofiw-;yi 

(^M3 3kDa) "C*>So t 




5 

%%§<d^*c)V7 4>r<< yy**- aa, AWgB?U# 
[001 1] ^tr*/u7-r^». Ji&a»Sr«it)*<M 

T. £©£^Hu SDSitt©**#t«MW«U 

^<Z> 5 1 5 0 k D a ©«jKdS«BJ&^^^jK 

tt^-y ^ n-t/WMC- 1 laotii^ii^^ 

[0 0 12] xt°^7^yf^ ni/fc 0 ^ — ?#t9tfc& 

t (heptad repeats). \^t>^>^>^^ 

(=i>f^K=j-f/w«« (1) AW (3) ] -tfrtbi: 
JSlSraD^ctS^t^teO^^^^h (2) 
ixSo 3^f^K = >f/v«« (1) AW (3) fit. 
&KlJBlj&>< . ^2ffl<Dh eptad repeats^ 

[0 0 13] **M*fc<z>W5EJIS*^J;*ttf, 9 
(2) j&s«ttB K*-f ^"e*>S^tsftS2pJMUfco 
^fc^/i^^o^ffe^^y ^ h (2) ifiWmv** 

■TJ:5^ *77^^F (1) s (2) . (3) . 
(1 2). (1 3). (2 3). (1 2 3),Xff (1 

2 3 c : a: tr*/v7 j >±9d <t 9 *»lS-e^ 

t/«Mc- 1 toBSttii^fctr^ m\^yy 

^^>h (2) AW (2 3) 3&S^Rj£tfeSr»Ufc (# 
9?*>h (2) ^. 

[0 0 14] *BJIS«*ffi^oV>Ttt. 09*.«* 8MSi 
SttTV^ftV^^r yS^a. (dish) — h 8M 




(4) W8-3 2 5 2 93 

6 

<*Sr— lea— hU r:(7)±^±^«^^# r AyT^^ 

^^^^>-b (2) Ir^-Htf^y^W^ 

fc, W77^vh (2) kJJt»llBi:0*3ta* 
J*. ^7 ^u-t;«MC - 1 Sr8St«r*-5£ h\c&v) 
BaSSnS^fc^JIIUfco o;§=9. W77^7h 
(2) coas^dSjttSWJI&^ffii-Sr ids^&^fto 

10 Tl^6 0 

[0 0 15] Ufc^oT. W77^^h (2) j&*.x 

tr^w^ ^ ^(oflttB Ky -f ^~?£>6 r. t \*m & a>-cs> 

^ K&#tM*fc4W»Sii:T, »m • f*R1"S r. 4: # 

iZtttfV^?- it-*©iS«|!^5-9 9ffl 
OteH<OT $ y K J; 9 ft 53H*tt^<^ K^tt^t" 5 - 

^o. 4®»I«^»Lt pl»ttc»^t^7>f ^ 
30 [0 0 16] Jdfc^t/i^-r v^aitBK^^^tt. ^e°^e 

fc°^7><y7-<y7t-AA, Wxt c W7^fyT 

y^ (7x^v77^y) ^bi89#@^7^;i 
(^^^v) *-ccor$y»iayilSr^tffB« , t?fcsr 

mt^v^^^o^^ N*«HffldJ:9 1 0 4#ld^e>l 
8 7#B*"COr5yiftE5USr-&trtH« , X?*>oTt, ^ 

7^^g^)N»i!)^ 9 9 — 18 9#M<Z)T^ y^ 
Ba9llSr-&tft>0^fct). 0*U<»N*«HfflOJ; 9 1 0 4 

— l 8 7#icor5:yMia5U*-&tP i bo-e*>6o 

[0 0 17] v^7xt e ^7^y(Di^ «fBK;*>f 
^i:^. 3it^;v7>fy N xtrqe/i/7>fy7^y7t- 

X. N*£S<fc 9 1 0 0#g£>T^y^ (v-^x>T^) ^ 
?>190SI^7^/S (^/V^^V) lkX<DT^/m 
50 BB?0Sr-&«>«*"C*>S-i:365^ofco <t 9 » 




7 

1 o 5#aa>e>i 8 sti^wr^y^j 

19, »*b< JiN5|cfiBffl|J:5 10 5 — 18 8#I<Z)7^ 

[0 0 18] 3itr^v7-<^<7>aM6K^>f ^«r&tr#y 
-^^TO, ^tr^e^7>f ^«tBK^>f ^"CfcS^T- 

jfcktt*y iottt, «MBK*>f v<D 

^/^-WW (i) o^*< tt>-a$or^ygi (t ^ y 

C*iSM«03>f/vKa>f/HI« (3) 0>4>&< 
OT5/l»t5rt^u\ N, CPf^MHH 

[0 0 191 ^tr^W^^^^N^SHfll^a-f 
F = >f/HH« (1) OTS/»*N*««^blM»b'r 

;vKa>f;uS« (1) <o^ft< i: t>— ««>r 5 y«SrB'J 
(1) ©T5/«SrN*«Hffi0^e)BiI»L.^< 

[0 0 2 0] a^Ka^f/HBdi (1) f* x t h^nt^ 

3ffl*T?<z>««-CS>5 0 ^cd?*>, N;fc«WB9J;5 

2 9i^bi o 3itw7? ywt^nm\^iti>(D 

tt. SSV^ettSr^-rrirdS-CSSo N*$ftH!l J: 19 2 9 - 
1 0 3ffl*-e©liJKH. heptad repeats 

So N*«fflllJ:!9 3 0ffl3&»b 9 8fi*-C<0*SHOT5y 




(5) #i?8-3 2 5 2 9 3 

8 

*fe««*rfi!llfrr * r. fc bv\, 
[0 0 2 1] a^;vK3-f^fl« (1) -^^^ znt° 

0 4l*Wf«l?$)S o N^SSfflOJ; 19 lffl 

2 9ffl£T£>T 5 y»SrBtJI»Ufc79 ^ ^ Hi, 

£<, N^*fi(JJ;*9 3 omt*t>7 8fiiW7^;i, $ 
fe^fi, 3 Offl^fe 1 0 4ifW^K»tt 
10 tOtt, Kv^ttSr*i-^i:^-e#S 0 N**HffllJ;9 3 
0^10 4fl4TO««fi % heptad repea 
t s«r£*. #^^>r^K^-r/Hf3§^!9^-t-v^^ 
-?$>Z> 0 N*«B«IJ;t) 3 0ffl^fe9 9fitWfSffl^)7 
Sy»«rByi&bT 1 t> ( J:v\> v^*L0>#^fc % C*Sg{l!]<£> 
«*tt««*B0»i-S - i: bv\ 
[0 0 2 2] a>f;vK3^;v«« (3) jitf^e/w^ 
-{^ftd^a-f^Ka^/HUt (1) % «IBK^>f^ 
(2) , Rt/C5|t^©^tt««*»<««^*5, 

>r>-tfeSd»fcc*flafl!iJ;9 2 5ffla>&9 9ffl^-e<^*5ia 
<z>r$yift*rB'JBfei"Sii:*S0*Uv\ ^b°^/v^^>- 

[0 0 2 3] 7$yf^ i*tt7^;/Ki:«*t7? 
30 y»i:J!i*3U"t-5ri:^#5. i^^S^bt 
i*. /y^/y (G 1 y) . hV^y (Thr) x hi) 
*7Y?t^ (Trp) N (Ser) , 

(Ty r ) , ^nJV (Pro) , t^^V (h i 
s ) , P/Up * >M (G 1 u) x Pfrt r/ (G 1 
n) . TX^^lsWi (Asp) , T^^^^r^ (As 
n), (Lys), Xt^r/W*^^ (Arg) # 

(Ile),^yy(Val) s n-r^/>- (Leu) . 
7^^77^V (Phe) , > (Cys) . 

40 *<mr~^s (Me t) . XT^T^^V (A 1 a) 

[00 2 4] Ktt. ffilR 

mfc&r* ymzmn; so #*b<» 

6 0%^±. «tt)»*b<li7 0%K±-^*-t-5-5^ 
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[0 0 2 5] £#*W*W«rfT5»fi\ Mjfctf* TIB 
O (a) - (h) -C**ttST5y|IEWI*»&ft5»J; 

* tz:««MB* % J: v \ 

(a) Tyr-Pro-Tyr-Asp-Val-Pr 
o-Asp-Tyr-Ala (IP*,, YPYDVPDY 
A) 

(b) Glu-Gln-Lys-Leu-I le-Se 
r-Gl u-Gl u— As p — Leu— Asn (iP*>, 
EQKL I SEEDLN) 

(c) Glu-Tyr-Lys-Glu-Glu-Gl 
u-Glu-Lys (SP*>, EYKEEEEK) 

(d) Tyr-Thr-Asp-I le-Gl u -Me 
t— Asn— Arg — Leu— Gly— Lys (fiP*>> 
YTD I EMNRLGK) 

(e) Arg-I le-Gln-Arg-Gly-Pr 
o -G 1 y -A r g - A 1 a-Phe-Va 1-Thr 
-Ile-Gly-Lys (Wh, R I QRGPGRA 
FVT I GK) 

(f ) A 1 a -S e r -Me t-Thr-Gly-Gl 
y-G 1 n-G 1 n-Me t -G 1 y-Ar g (BPt>. 
ASMTGGQQMGR) 

(g) Gln-Pro-Glu-Le u -A la-Pr 
o-G 1 u-As p-P r o-G 1 u-As p (IP*>* 
QPELAPEDPED) 

(h) G 1 y-A 1 a-Pr o-Va 1 - P r o-Ty 
r — As p-Pr o — Leu — Gl u — Pr o — A r g 

(BP*^ GAP VPYDP LEPR) 

[0 0 2 6] ^=e;V7^ v<z>«||i K^-Y ^Sr^tr^y 

(His) »*«r***ixtf, SML^^e^w^^^ 
[00 2 7] mfc^y*?- Ktts ^ tf >r 




(6) 4#BB¥8-3 2 5 2 9 3 
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4^J;oT, 5fi^*^i-sr. h&X%& 0 ^\f*±j>vy 
^xomfeh**^ ^Sr^tf*y^<^K^ ^fc^e^:? 

jpi-s^i3fts#*bv\ cctr*/u7>r y©«l6W>fv 
[0028] ^ \?=t?v7 4 xomm V* << >-«r&tf # V 

10 K=r-f/v«« (1) <3!>T5/»^ft< fcfc— SPSrHU^ 

Sr-g-tpaRy^^KdS, xrt;V7^^fi^)N*M 
Ha^;VKa>f^« (1) ^7^/i^>4<H 

^c^ffiOo^^r/V'K^-r^^ (3) (DT^;wt<D'p 

[0 0 2 9] ^ t°^e/v^ ^ V£>«1B *f ^«r&i?# y 
tSi^-Wis f«prs«*tt^^K*3-K 

bLrxmmxt&o 

40 [0 0 3 0] 3fe1\ 3i tr^w^ 4 z/<DWm -f ^^r-^ 
trtBWSra-Ki-ScDNA (A) Sr*y^9— ^5t« 
S^S (PCR) !JiJ;f9^U — N*«xy/4fe 
ttC*j|S^#JPi-^#3»zktt^^ K^r^- KtSDN 

NA (BSffC) Sr. ^rtt^DNA^i^g^J: 9 ff^ 
®i--5o (A) Sr-r^^W-h^L. (B) XT/ 

(C) Sr^^-Y^-t Lt, PCRia «9 g^(Z)^t 0 ^e 
/i^^>f ^**flcSr=i— Kt6r*«DNA«r#5o 




11 

1*-*^ ^\?*tv7 4>'&gtfc 

[0 0 3 1] *J8M©x^7>fy*JE#l4, saw 

(UV) *o«Ult«yffi. &SVM*>/A^-^7VV 

tr^/v^ -r >-Sfc8E#w 3 -t 1 >f v ym^-ft o ft if <£>R1* 
ftMC - 1 t ©KStttttffl 1 5 - t ^* S« 

U 8MSi/Ly s i s^y^r— ^1111* 

V\ *WC % PBS (y ^Ifc^*£3@&fc40 ~C5IU$fc 
5o #CK, ig**Wf&CH3/l 0Tl/2clone8 

(*H**B(ltt») ^ BSA (95/jfil»7;V^$V) 
20rag/ml S:«JP b^D -MEM/F-12 #*ft 

(SIGMA D8 9 0 0) SrflJV^ f^y^i^ 

BS-C3E«feo;fcflL 0. 5NONaOH£rJBVvr#BJS& 

tfrbfcflL 2 Omg/m 1 <DBSAS:-&tf«JliLf(f«» 
(/MyaMEM) CWLtMDCK I I ftHJ& (_k 

[0 0 3 3] ^tr^e/w^^ vgfe«fr©"sr*'i* (J8#P*) 
Wffifl!>JB«i: urtt. pbs (y>SBtt«^a*«*) 
ft if ©4lW**l!:»t 5^r*ttl»©t**fflt 5 r 
i:^~C££o JM£#H-te. lmg^y/^Plml 




(7) 1$Pg5p8-3 2 5 2 9 3 
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ffflfii-Sr 4r*s-effc«»o bfcj&*oT\ 8 5 %dS"ST»tt<0 
i><DXlbZ>bte, lmg^y^lClml^PBS 
fcJB»UT»&U*:»*. 3 7tT0. 8 5mg#*IJ 

9. E**ttC«>i:-r5«*<0/B3&, A«^# 

f»j m x * 5 ft ^ fu jK # fe 5 0 

10 [0 0 34] *$&W<V3L \?*r}vy 4 >-8c3Eff lis ^Kto 

ft, ^^XtWfAtts -?:tt^*®X-ft$^Tt<}:v^ 

««BhV>f^ (2) fc-^tP*y^^K©T5y|IEM 
20 v (2) (^r^/liS^CfeoT^^v^ rcoi: 5ft^ 

^.xTVV) (19 9 1^ H J BWiiS^) S155-1 

RE^lfifllVo 1.8. No. 9 J (199 0. *± 
tfc) 16 3 — 6 7H^1S*S*tTV^PCRS:ffiofc« 

30 H^tr^w7>f vftSEfrW:. fflJtSM*ttftifco^t 0 -=e^ 

7 4 Vir&THiAU, *»^tr^v^>r 

y»^7 5 y »E#ia> Wi"- ir ^>^e# 

So 

[0 0 3 5] 

40 fftw-rso 

[0 0 3 6] [#*fffl 1 ] ^ ^ isfOm&T 5 7 

btbSr i:!&5 % aytfa- ^flPWd^feM bd^fto 
fc 0 ft*>\ a-f^Ka^^i* CD XV (3) tt* * 

So -^w-e^T. mta^@a^J#-§-4T^^ns^^^^ 

t^/V^^V- (^gd>2 8 91@<^T^ 7ifc&>e>ftfcatf!> 

E]l^-rJ:5^ttb^ (Hl^mu 2, 3. 
50 1 2, 1 3, 2 3, 1 2 3. XtM 2 3Ct^-r*Wr 
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K) o 

[0 0 3 7] frmft (77^^h) ta-KtficD 

^^-PET3C (Gene 5 6, 1 2 5-1 3 5 
(1 9 8 7) ] (DN d e I — B a raH 1 M^JfrWi 

[:»f^At, IPTGifflV^B* (ImM, 2 

bi>*t>1>*o1t (0 2) o ^r-X% ^frbSrm^ftJl-— h 

IBSfMfc^JB^i-S^/^n— t/«MC-l [Cel 
1 6 9,47 1-48 1 (1 9 9 2)] SrfflWCflMB 

■f-S^ 4:^**0*1 (B3) o 
[0 0 3 8] *|BK^>f vSr^Az-CV^S^^^V h-e 

3 ffl&v^ U 2 4 ffl<DT 5 / MX y> * fcBfoKtfefiH**: 

ofc (|H3<7>1 2 t 2, XV 1 23£123C£<£>ifc 
(SO o Hl<^2 3"C**ttS7^^^^hSr>:IS^^fe 
ttWU C*ffi<£ 9 9 9itW 

(PBS) ^«^-5WB***r«^**n (9 5%B±^ 

*flj;0 1 0 0#Bj&> & 1 9 0# g ^W7 5 7 SHEWS: 
-&AyT?SS*ttfJ:<. N«J:!3 30-9 9»7^K 

tut. c*«<t 9 2 5-9 9m?>TK;m&mmmir 

[0 0 3 9] ■^^^aitr^/v^^^OtttB 

0#@^7-;/tffi» Srn-K-rScDNASr, 
«li:H«l!:PCRiaot#J!U PET3C (Ge 
ne 56,125-135 (1987)] ^ ?~<D 
Nd e I 1M hSfcttBamH I 1M M-SAU/cts 

jfcktt^fKiUASMTGGQQMGR 

v^*tt*S5 0%dS"sr*«fe<Ot^"C*>ofc (HP 

*>s WW** 5 ! o%m±ufc) o mm<o^x% ypy 




(8) W8-3 2 5 2 9 3 
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DVPDYA, EQKL I SEEDLN N EYKEEE 
EK, YTD I EMNRLGK, R I QRGPGRAF 
VTIGK. QPELAPEDPED. WGAPVP 
YDPLEPRSr^rtt^tt#APUfc#^t>, 5—15% 

y^^Ktt. ^xt*u<ommfrfox<Dnm£v>£.^ 

[0 0 4 0] — ±IB1 HB^TS/BHE?!! (ASM 
TGGQQMGR) «:=«- Kt6-*«DNA^x t°^e 
10 ;u7>fy©l 0 0—11 5#B<Z>TS/Sfce5U«r=»— K 
^ S ^ D N A SritS b^c ^ S: 

O-o^IA/^SLtcDNA^ JtlE^^—^N 

1 l<@coT^y^#*Pbfct>O^^SSUfc 0 #fe*tfc 
h<D\^ PB St»UT8 5%KJt*S"5r»'ttOt>^-e*> 
ofc 0 ±&^j§SO^/V^&£MDCK I I*fflJt&£r*g^ 
jft (/;w<y3MEMi:i 0%iL»aSSP) fcMMVfz. 

>fy77^^h^ASMTGGQQMGRfiift (N 
o b a g e n#M<D#iT 7 - t a ^ ?vV#l 

[0041] [SlJfcW 2 ] «iria i i ffi^r ^sm&m 

30 (A SMTGGQQMGR) «: 3EI*ft 0 5KU=*~ Ki~5 
-*iDNA (9 9fiS) STDNA-g-^-CffiRU * 
!)^7-«2*iDNAiUo rHSr. ^IKflSn? 

» bttfcN*** s v ^ c *«^±far $ y m»*m * 

AU^©5^T5/i(lls 3 3, 6 6, 9 
9 x 4 4. 7 6. 1 1 0) 3&*N. CM*W-#*P$ttfc 

m&W 1 t »l:MD C K I I »S&£:/Bv^T«§t&£rf¥ffi 
40 Ufcfcr*. N N CSSS8«(:9 9fflW^/^t 

[0 0 4 2] [2I*S#I3] ^JSCT 1 t IrI#<£>3^ 

1 0 5-1 8 8#|O7^7»E?lJ) i6*e>*S79^P« 
yh(^)N»3-l 5ffi^*^cbfcHi s»Si5S#JP 

Ni-7^n-^7^1^Ti// 
50 <Z>»JJS:W*.fe4:-^. Hi s^5W±«ti: 



(9) 



^p§5p8-3 2 5 2 9 3 
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[0043] [^ss0»j4] *t\ i * ra«o#«fe 

^VM*. HUK^Lfco B4K::j3VvT\ #77^V 

12 3: N^ffl^bC^^^WTKttW^ttSJ*^ 
2M : N3*a«MH<Z>3 0#B<£>T C**Bffl!]<Z> 

2 3 : N*$HftiJ<£> 1 0 5# S <DT ^ 7 »BW»fe C*«« 
2 : N^ffiilOOl 0 5#IW^»^ 18 8SI 
1 3C : ^fi^bHif1B79^^ b 2«rlftV\fc:fc<Z> 
U *^ffld i s hid 3— b LfcfcO&WJJbfco 

{cskm^mm^mm^itt ^^>, mm**** 

^>H^co*4rp-<fci:r^. b 1 2 3KH i 

fco 

[0044] immmsi *i\ Ttf^^i^^rts 



16 



2 3 Sr-grtf^^^ K) 1-10/ig «r«yBL;fc«, 

tr^^srjfiufco iiira^-^4:^-rur^o^^ 

SJ#*rfft*U W-tSMM** RTffiSLALf 

(7 7 / ^ ^ h 3 MSr-Stf^^f* K) «rJgV^THflt<Z>*S 
*Sr#^« Ufc^oT. «MBK;*>f ^Sr-^tf^tT^/v^ 

[0 0 4 5] [HJfe^J 6 ] 9£1K09 1 -Ctf* bfc W**HIC 

1 lfi<7?r^y^ (A SMT GGQQMGR) a>£>ft£ 

^^LScOT^y ^^W^O^ffi2^7g)f^ 1 0 0m g/m 1 
<3o3- 1 #BJr£rD SS (Disuccinira 

idyl suberate) SrfflV^r5K«bfc 0 PB 
S"C+3M5fc»«s 2 0mg/ml^)BSA^tf«M 
(^yaMEM) ^JKBbfcMDCK I I *fflJIS 
20 2«PBB«i:8«FlH«liitt*«Btt«SrIII3iEb 
JftKUfe^flix MDCKI Ifcm^M^ 
O x ^@i^LtV^^(0^^ofc ($l)o ft#K 

jWJa^*#w*Srfi t *>"T^ S D S fc^tri^^/w^ 

W^fci:^^ D S SftlLfct©W*#i#*»* 

[0 0 4 6] 
[iSU 





^ > h©fl!*iHi::ilWD 






10% 


7 0% 




8 596 


9 096 



sip (100%) atiffltm^^ 

[0 0 4 7] [HJfiW7] 

(A) : ^ty^^\?*;V7 4 l"<Dy*7 4f* 1/ b (2) £: 
= — Ki~£ c DNA 0 

(B) : (A) <Ot^«ro5' *«©10ftV>l2 0 
IST*fe^)-*iDNAl:, R-iMDNAOS' 
fclC AT AT G CAT CAT CAT CAT CAT CAT 
ft £ SS^IJ £r o ft fc - DNA 0 



38 (C) : (A) 07Vft^«05' *««©104 
V^U2 0*K"C*>5— *«DNA^. i"*iDNA(D 
5' 5R«8^WJ|R»*Nh e I «:»»1-£«X6E?9Sro& 
tffc-*^DNA 0 

[0 0 4 8] (1) (B) At* (O SrDNA^Si 

(2) (A) if^-hiU (B) RXf (C) 4r 
^-f^-^tT, PCRffil3lJ;?)-*«DNAt# 
fc 0 PCR^#(is "Technique-a 

^50 journal of methods in ce 
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11 and molecular biology, 
Vol. 1, No. 1 (August), 1989, p 
p. 1 1- 1 5" fcte«<Z>«9fTofc 0 ^*U-£!JK 
(A) <©*S«iB?U<©— «B^««**Sr«FO*a3ilf^v 
7^75^Vh (2) Sra-KtSDNA («») 

(3) #^fcDNA^pET3C (R I KEN DN 
A Bank RDB519) (D2^EcoRVt-< 
M^g^*$ttt^Nde K NhelW 

Mam#.&3K am x.^ ^ - £ ffr£ b :o 

^^S±^^«fBL2 1 (RIKEN D 
NA Bank RDB022) CHanahanS 

( [?^^ a 7A*S?I*J At («),H07 
-1 1 01, 1988) tc^allAbfCo 
[0 0 4 9] (4) ^»f*5 0M«/ml7^tr 
^Sr^trLB^l^— h (1 %B a c t o t r y p 
tone, 0. 5%Bacto yeast extr 
axt, l%NaCl. 1. 5%Bacto aga 
r) ±K##5&3k 3 7W-SfeS*Uo 

(5) Mtt < j&sjfiife*.^* — «r^ft"5 

NASrJfiBLfcflL Tit xi— ^tf^mMMW&TQZiV)^ 

(6) #6>*tfc»JMB»#Wt, SOMg/mirytV 
*K:Jt0llS*fcflL fc»«>4Mf I PTG 

[0 0 50] (7) (6) ©^llfSrLy s i s^y7 
7 — [50mM Tr i s-HCl (pH8. 0) . 1 
mM EDTA. lOOmM NaCl) WKiBbTjJfc 

SffEeJiRU Lys is^777-fciiB8Lyzoz 
yme (SIGMA L-6 8 7 6) £: 1 m g/m 1 ^ 




(10) #i?8-3 2 5 2 9 3 
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* ttgS:£2MU rea/Lysis^77- 1 

TMEISSfcofcfiL 8MU rea/Lys i s/^7t- 

[0 0 5 1] [»fc«8] 

HJS08lO<Z> (5) O^P^^ilrt^^^^ K 
DNA$r7/v^!IS ( r^^-e^^T^ite^-X^j A 
# (») , §5 1-5 31, 1 9 8 8) -eWSU 
jitr^/V7>f ^*aEft:Sr3— K-r£DNA<£>JKSgS#J£r 
10 DNAv'-^xyt*-t?Mttc :iiiaoT2- K 

[0 0 5 2] [||««9] 

( 1 ) i o -cper Lfc^m^ tr^w^ >r 

(8MUr e a/Ly s i s/<y77H^»»LTV^ 
to) SriKfiig*^ s^ValJil 0 a* g/cm^ftS 
£5fci6*U ttflfefiL 8MUrea/Lysis/^ 
20 7r-"Cl lel^ofco -tofL PBStff^fy^SrS 
ERJfcV\ ig«$9J5&CH3/l 0Tl/2c 1 one8 
£r N BSA^2 0mg/ml»^nfcD-MEM/F 
-1 2ig*fc (S I GMA D8 9 0 0) lrfflv^f>f ^ 

(2) 1 £?mm^. x>r y^3.S:PBS"C3|eIi5fcofc 
0. 5N NaOH$rfflV^oT*fflJ§S^[BIlRl^fCo * 

(DDNAt^t^OD 2 6 0 nm<7)fl^«*tt 
T?S!]^b7to *lb*CV^j;v^t^;V7>f ^KaEflWR 
Jfcffaso. 3 3±0. 0 15^fc5^»LXx EtfSw 

ggaS^fcfc^lT^S^r. 4:dS*JiaL.fco JblBJUfi 

fc. 
[0 0 5 3] 
[*2] 



(11) 



8-325293 
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20 









u r ^ s wt 




149 SB 


lie 


Val 


a 


175 #B 


Ser 


Pro 


b 


175SB 


Ser 


Thr 






He 


Val 




127SB 


Phe 


Leu 




130SB 


Val 


Ala 




131SB 


Met 


Thr 


c 


139#g 


He 


Val 




154#g 


Glu 


Val 




166 SB 


Glu 


Asp 




177 #g 


Phe 


Leu 




134SB 


Tyr 


Phe 




171 SB 


Ser 


Gly 


d 


178 SB 


He 


Thr 




179 SB 


Ser 


Pro 




180 SB 


Asp 


Gly 




133SB 


Glu 


Val 




145 #B 


Ser 


Gly 


e 


155 #B 


He 


Asn 




162 SB 


Asp 


Gly 




177 SB 


Phe 


Ser 




122SB 


Asp 


Gly 




115#B 


He 


Leu 


f 


131#B 


Met 


Val 




155 #B 


He 


Phe 



(*1) ^?7x^;V7^ ^ft<©N**B3&»fe*x.fc 
[0 0 5 4] 

[0 0 5 5] *«MXW-?:^>»*bV^lKJ8«tt N 

K^ft < £ t>— *<z>«Bflf«- 5-99 ffioiEHor s y 



30 



[ 0 0 5 6 ] 4 . 3i fcf*-^:7 >f V<Z>flMB Kp* <f V4r& 



K=>f>HH* (l) ^M<^t-^T^K« 
40 &^#: 0 

[0 0 5 7] 7. 3itr^W7>f ^<Z>«IBK^-f ^*r-& 

K3>f^« (1) 0^ft< 4: t-»T^;K» 
* 50 &^# 0 
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8 . ^ \f^;vy 4 v<zw»1B Kp« >f >-«r&tf # V ^rf^ 

9 . tf^e^ >f v<J!>#ttB *Y v«rgt?# y 

(1) <o^ft< irt— «<^r 5/»SrWJI»U 35>o, C 
*fiBffl!lJ;!9^:©3>f/vK3-f/HB* (3) <D'J>ft< bi> 

[0 0 5 8] io. ^ tr^e/uy -< :^ft<z> wiflfc** 

11. 7?^V b a^M*tt^5^^fc< 

1 3. 7 7 V h c 5 ^^>* < fct>N 

14. yy?f*> bdoMS»^^M< ^^C 

5fc«B«^a*tt^<^ K36Sf*JP**tXV^*8«IB«^ 
1 5 . aWctt'*:/^ *&&*M*r ^^50 
ttv^^i 4 3B«>v^i*ix3&>i wcialfc^^tf^^-f >- 

[0 0 5 9] 16. mM&^-f^ h*$K TfB<£> ( a ) 
- (h) -e^^tu^T^y^E^J^b^5i¥J: , 9^«tu 

^lag^v^u^i s^v^-rtt^i^^iaft^jitr^v 

(a) Tyr-Pro-Tyr-Asp— Val— Pr 
o —A s p — T y r —A 1 a 

(b) Glu-Gln-Lys-Leu-Ile-Se 
r-Gl u — G 1 u — As p— Leu— Asn 

(c) Glu-Tyr-Lys-Glu-Glu-Gl 
u— G lu-Lys 

(d) Tyr-Thr - A sp-Ile-Gl u-Me 
t — Asn— Ar g - L e u — G 1 y — Lys 

(e) Arg-Ile-Gln-Arg-Gly-Pr 
o-Gly -A r g-A 1 a-Phe-Va 1-Thr 
- I 1 e-G 1 y-Ly s 

(f) Ala-Ser -Me t-Thr-Gly-Gl 
y-G 1 n-G 1 n — M e t-Gly-Arg 

(g) Gl n-Pr o-G 1 u-Le u-A 1 a - P r 




(12) ^5B¥8-3 2 5 2 9 3 
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o— Gl u— Asp — Pr o— Gl u — As p 
(h) Gly-Ala-Pro-Val-Pro-Ty 
r-As p— Pr o — Leu— Gl u — Pr o— Ar g 
[0 0 6 0] 17. 3B*tt^^^ '>4<tt5 

Jfifcv^ UB& l 5 ^oi^i**t3&> l ^-ffi®^^ \f=^)vy 4 

18. xt ,; t;V7-<^\ t Fit'W^^tfc^ 
^lJgftv^^l 7^cov^Ttt^l3S^IS®^^t <, ^e/^ 

io y 4 >&^ifco 

1 9. t hJitr^7>f «iBiayu*<oiB5ii## 

2 0. ^tf^V7>r X©«iBK^-f vsr-&tp*y^^ 

99-18 9#iw s/ifcE^j&^^fcfc^-cfcs 
fgi 8 3H*fctt»i 9^fBife^tr°-=e/v^>r 
20 [0 0 6 1] 2 1. ^^uy4>^>mmh^4 

^tp^y-<^K^ s W<HtF^^;V7^^ 
N*flS«J:t> 10 4-18 7#@^)7^y^J^t 

y 4 ^gkSfls. 

22. ^ tr^w^ >r >-<z>«£t& << ^*-&tf ^ y ^ 
3>f/vF3>f;vS« (l) col — 2 8ffi<£>$5Hi*3coT5: 

7»&ffl»u **o. c5idM«)**iafefB*«r»JBfcbfc 

7^^^b-e*>S»l 8**fc«:»l 93tfB«0^t: 0 
30 ^/v^^r^^o 

2 3. jitr*vK7>f ^eo«IBKp«>f ^Sr-^tf^y^ 
^Kj&s x t h^^^r/vy^ V^ft<Z>N5|c*B«|36*6> 2 9 — 

1 0 3fiO«Hrtcor ^/KSrffJJftUfc^^^fcSJBl 

2 4. ^\?*;vy j i/<Dm^Y * 4 ^^tetfy ^7 
3^K3>f;Vi« (1) tf>2 9 — 7 7fflcO|SH^<7>T 

40 ^fr 0 

[0 0 6 2] 2 5 ^ttsvyj ><omi&V*'{ 
ffiSJ: l9-t<Z>3^/VK=i-f/l^a« (1) <O7 8-1 0 3fl 

2 6. ^tr e ^^^^>-0«ffi K^^^^tf^Ky^^ 
a^f/VKa^^* (1) C0 3 0 — 9 8{@CO^fflP^CDr 

50 ^y^^rgU^L. d»o % c*iS«B«>i»*tt««SrB!l»l- 
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ti???*^ h-e&£g!l 8^*fcli:»l 9JSIB«0^ 

2 8 . ^ M°^/vy 4 V>6^ *BEE5!I*<0EM# 

[0 0 6 3] 2 9. aitr^/vy^VOtfilBK^^ VS: 

©N*SSfi!IJ;9 1 0 0 — 1 9 0#B<Z>T5/ifcEy!l«r& 
*i-5fc<£n?*>5SS2 7 3B*fc»*2 8«fB*W>^t^e 

3 0. VSr^tP*y^ 
9 1 0 5—1 8 8#g©T * SWtE&l&itGlr&'biD'V 

3 1. ^tf*^7>f V<0«ltBK^-f ^«r^tP#y^ 

<35ra>f/WK = -f/VflHJK (1) ©1-2 9fiO«Irt©r 

tcy??*^ whznz 7m*tctem2 s^m<o^ 

[0 0 6 4] 3 2. ^t 0 ^V-^>r ^£>$§fEK^-f >-£ 

sewd*6>3 o— i o 4m<o^wfov>T $ y&zmf&L'tL 
3 3. mt^/v^^ v^tiK^-r^^tp^y^ 

©rj-fyPK^-f/MH* (1) ©3 0 — 7 8ffi<D$&iart© 
EOT 

Met Arg Asp Arg Leu Pro Asp Leu 

1 5 
Gly Asp Thr Val Val Val Val Glu 
20 

Phe His Gin Val Glu Glu He Arg 
35 40 
Tyr Val Glu Glu Val Lys Lys Asn 

50 55 
Asn Pro Glu Gly Lys He Lys Glu 
65 70 
lie Lys Lys Thr Ala Asn Lys He 
85 

Gin Ser Phe Asp Gin Asp Glu Ser 
100 

Arg He Arg Arg Thr Gin His Ser 




(13) #H§¥8-3 2 5 2 9 3 
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3 4. ^\?*;vyj ^©«|BK^>f ^Sr-&«>*y ^ 
©a^^F^/MS* (1) (7)7 9^1 0 4iO®fflrt 

10 [0 0 6 5] 3 5. ^t^v-^^^co^ffiK^-r^^r 
^tf^y^^K^ 5 , v>)^xrt;V7><yM^f>N 
*fiB«J;9-t©=i>f/V'K3>f^« (1) ©30 — 99 

2 8^fB«©^t°^/V^^ ^^#: 0 

3 6. * 1 *fcV^ LI35 «<ZH vf 1 *!,** 1 ^(-fB*© 
aitr^e/v^^ ^ataEflcSra— Kt5DNA 0 
3 7. » 1 3HftV^ 3 5 ^V^i*ix^ 1 JS^iB*t© 

3 8. 13 7 ^fB*©*J^ t°^^ ^ V3fca£flc«r 
ri— Kt^DNAo 

3 9. ^m^Sftr«-frfleffcS*tfct>0-C*>S» 
13B*l^bJg3 5^©V^tb^l«^IB«^^^^ 

[0 0 6 6] 
[EOT*] 

30 EOT#-^ : 1 

eot<£>S£ : 2 8 8 

* EOT<Z>«* : K 

Thr Ala Cys Arg Lys Asn Asp Asp 

10 15 
Lys Asp His Phe Met Asp Asp Phe 

25 30 
Asn Ser He Asp Lys He Thr Gin 
45 

His Ser He He Leu Ser Ala Pro 
60 

Glu Leu Glu Asp Leu Asn Lys Glu 
75 80 
Arg Ala Lys Leu Lys Ala He Glu 

90 95 
Gly Asn Arg Thr Ser Val Asp Leu 
105 HO 
Val5flleu Ser Arg Lys Phe Val Glu 





(14) 



2 5 2 9 3 



25 



26 



115 



120 



125 



Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Thr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Lys Trp He He He Ala Val Ser Val 

260 265 270 

Val Leu Val Val He He Val Leu He He Gly Leu Ser Val Gly Lys 
275 280 285 



Met Arg Asp Arg Leu Pro. Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

15 10 15 

Gly Asp Thr Val Val Val Val Glu Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glu Glu He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glu Glu Val Lys Lys Asn His Ser He He Leu Ser Ala Pro 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys Glu 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leu Lys Ala He Glu 

85 90 95 

Gin Ser Phe Asp Gin Asp Glu Ser Gly Asn Arg Thr Ser Val Asp Leu 

100 105 HO 

Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val Glu 

115 120 125 

Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp Ile5fflet Lys Leu Glu Thr Ser He 



[00 6 7] ga^!J#^ : 2 
E#|0>ftS : 287 



* 



(15) 4#fH¥8- 3 2 5 2 9 3 

27 28 
195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Thr 

245 250 255 

Gin Ser Lys Ala Arg Arg Lys Leu Met Phe He He He Cys Val He 
260 265 270 

Val Leu Leu Val He Leu Gly He He Leu Ala Thr Thr Leu Ser 
275 280 285 

[0 0 6 8] ge?lj#-i§* : 3 * : jSjfiiR 

mm<o&z : 2 7 7 wm<omm : k 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Lys Asn Asp Asp 

15 10 15 

Gly Asp Thr Val Val Val Val Glu Lys Asp His Phe Met Asp Asp Phe 

20 25 30 

Phe His Gin Val Glu Glu He Arg Asn Ser He Asp Lys He Thr Gin 

35 40 45 

Tyr Val Glu Glu Val Lys Lys Asn His Ser He He Leu Ser Ala Pro 

50 55 60 

Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys Glu 
65 70 75 80 

He Lys Lys Thr Ala Asn Lys He Arg Ala Lys Leu Lys Ala He Glu 

85 90 95 

Gin Ser Phe Asp Gin Asp Glu Ser Gly Asn Arg Thr Ser Val Asp Leu 

100 105 110 

Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val Glu 

115 120 125 

Ala Met Ala Glu Tyr Asn Glu Ala Gin Thr Leu Phe Arg Glu Arg Ser 

130 135 140 

Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr Thr 
145 150 155 160 

Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He Phe 

165 170 175 

Thr Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu Asn 

180 185 190 

Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser He 

195 200 205 

Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu Thr 

210 215 220 

Gin Gly Glu Met He Asn Asn He Glu Arg Asn Val Met Asn Ala Thr 
225 230 235 240 

Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys Tyr 

245 250 255 

Gin Ser Lys Ala Arg Arg Gin Gin His Cys His Ser Asn His He Pro 
260 26550 270 



(16) ^(11^8-3 2 5 2 9 3 

29 30 
Arg Ala lie Tyr Pro 
275 

[0 0 6 9] EM#-g- : 4 * h/tfmi^- : 

E50<Z>ftS : 2 8 9 E«l<0«« : K 

BB?U 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Glu Glu He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leu Ser Ala 

50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 

180 185 190 

Asn Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu 

210 215 220 

Thr Gin Gly Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Lys Trp He He Ala Ala Val Ala 

260 265 270 

Val Ala Val He Ala Val Leu Ala Leu He He Gly Leu Ser Val Gly 
275 280 285 

Lys 

[0 0 7 0] IS#J#-^ : 5 ^ htfuV- : SMMK 

iEJBOfiS : 2 8 8 BB5U©«« : K 

mm 

Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu5&ys Asp His Phe Met Asp Gly 
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31 



32 



20 



25 



30 



Phe Phe His Gin Val Glu Glu He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He He Leu Ser Ala 

50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 
130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 

180 185 190 

Asn Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu 

210 215 220 

Thr Gin Gly Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Val Met Phe Val Leu He Cys Val 

260 265 270 

Val Thr Leu Leu Val He Leu Gly He He Leu Ala Thr Ala Leu Ser 
275 280 285 



Met Arg Asp Arg Leu Pro Asp Leu Thr Ala Cys Arg Thr Asn Asp Asp 

15 10 15 

Gly Asp Thr Ala Val Val He Val Glu Lys Asp His Phe Met Asp Gly 

20 25 30 

Phe Phe His Gin Val Glu Glu He Arg Ser Ser He Ala Arg He Ala 

35 40 45 

Gin His Val Glu Asp Val Lys Lys Asn His Ser He lie Leu Ser Ala 

50 55 60 

Pro Asn Pro Glu Gly Lys He Lys Glu Glu Leu Glu Asp Leu Asn Lys 
65 70 75 80 

Glu He Lys Lys Thr Ala Asn Arg He Arg Gly Lys Leu Lys Ser He 
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33 34 
Glu Gin Ser Cys Asp Gin Asp Glu Asn Gly Asn Arg Thr Ser Val Asp 

100 105 110 

Leu Arg He Arg Arg Thr Gin His Ser Val Leu Ser Arg Lys Phe Val 

115 120 125 

Asp Val Met Thr Glu Tyr Asn Glu Ala Gin He Leu Phe Arg Glu Arg 

130 135 140 

Ser Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Asp Asp Glu Leu Glu Glu Met Leu Glu Ser Gly Lys Pro Ser He 

165 170 175 

Phe He Ser Asp He He Ser Asp Ser Gin He Thr Arg Gin Ala Leu 

180 185 190 

Asn Glu He Glu Ser Arg His Lys Asp He Met Lys Leu Glu Thr Ser 

195 200 205 

He Arg Glu Leu His Glu Met Phe Met Asp Met Ala Met Phe Val Glu 

210 215 220 

Thr Gin Gly Glu Met Val Asn Asn He Glu Arg Asn Val Val Asn Ser 
225 230 235 240 

Val Asp Tyr Val Glu His Ala Lys Glu Glu Thr Lys Lys Ala He Lys 
245 250 255 
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Tyr Gin Ser Lys Ala Arg Arg Gin Gin 
His Cys His Ser Asn Arg Thr 

2 6 0 2 6 5 

2 7 0 

Pro Arg Ala Leu Cys Pro Arg 



2 7 5 
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